Pluchea sagittalis (Lam.) 
INTRODUCTION
Pluchea sagittalis (Lam.) Cabr. (Asteraceae) (quitoco or erva lucera) grows in the moist regions of North-west of Argentina, Uruguay, Southern Brazil, and Paraguay. This plant is commonly used for its medicinal properties (stomachic and digestive), and its extract is part of a digestive and appetizer liqueur. According to the same author, Pluchea sagittalis is an herbaceous and perennial plant, with vigorous and ramified roots. The aerial stalks are 1.5 to 1.8 m high, and the diameter is approximately 20 mm (1). Chemical compounds such as fatty acids, glycosides, steroids, quaternary base pluchine, flavonoids and triterpenes were identified and isolated from another species of the same genus, Pluchea lanceolata C. B. Clarke. Some of these triterpenes have antiinflammatory activity (2, 3, 4) . Terpenoids, lignan glycosides, eudesmane-type sesquiterpenes, and terpenic glycosides were identified in Pluchea indica (L.) (3, 4) . The same species have antiinflammatory effect on the exudative, proliferative, and chronic stages (5), and a protective action on the gastric mucosa (6). A study of 11 species of Asteraceae from Argentina revealed that P. sagittalis has one of the highest contents of caffeoylquinic acids (7). Other compounds isolated from this plant are: essential oils, sesquiterpenes (8), isochlorogenic acid and 3,4-;4,5-e 3,5-dicaffeoylquinic acids (9). The essential oils of P. sagittalis are d-α-pinene, d-canphene, cineol, p-cimene, linalolol, l-canphor, alfa-terpineol, borneol, caryophyllene, humulene, and three unknown substances (8). Methylated flavonoids were isolated from the chloroform extract of this species; isochlorogenic acid from the ethereal extract, and chlorogenic and caffeic acid from the ethyl acetate extract (7). This plant has also presented coleretic and colagogue actions when administered in individuals with digestive diseases (10).
The purpose of this study is to investigate the action of the crude aqueous extracts of P. sagittalis on the transport of water, Na + , and K + on the gastrointestinal tract. In addition, the determination of the acute toxicity of the crude aqueous extracts was also investigated. Preparation of extracts -Aerial portions were separated in leaves, stalk, and flowers and maintained in the oven with ventilation (50 o C) for drying and stabilization of the plant. Later the material was pulverized in a Tigre A-3 mill and stored in brown glass previously deranged and labeled. To prepare the extracts 50 g of leaves, stalk or flowers were boiled in 500 ml of water for 10 min. This process was repeated three times to obtain adequate drainage of the plant, and the aqueous extract was concentrated in a Büchi rotary evaporator. The concentrate was dried in a water-bath (60 o C), and afterwards remained in oven for 4 h at the same temperature, until the weight remained constant. The dry residue was scraped and stored in a brown glass under refrigeration. The concentration of Na + and K + in the crude extract of P. sagittalis was determined by flame spectrophotometry.
MATERIAL AND METODS
Experimental -Adult mice, of both sexes (28,3 ± 0,55 g), in 2 h fasting, that received by gavage one dose of extract (625; 1250; 2500, or 5000 mg/kg live weight) were used to determine the acute oral toxicity of the extracts of leaves, stalk, and flowers of P. sagittalis. After the administration the mice were given food and water "ad libitum" at a temperature of 25°C. Behavior, mortality rate, and general state of the animals were observed during 14 days (11).
Adult Wistar rats (150 -200 g) of both sexes, in fasting (24 h), were used to investigate the transport of water, Na + , and K + , and were sacrificed by cervical dislocation. The abdomen was opened, and the gastrointestinal tract isolated in the following portions: stomach, duodenum, jejunum, ileum and colon. These portions were everted and washed with Tyrode solution (in mM: 137.0 NaCl; 2.7 KCl; 1.8 CaCl 2; 1.0 MgCl 2 .6H 2 O; 11.9 NaHCO 3 ; 0.4 NaH 2 PO 4 .H 2 O; 5.5 C 6 H 12 O 6 ). The flow of water, Na + , and K + was determined as described by Baldisserotto et al. (12) . To verify the "in vitro" effect of P. sagittalis, the extracts were placed in the infusion, in contact with the intestinal mucosa (500 mg/l). The flow of water, Na + , and K + was expressed as µl of water or µEg of ion transferred from mucosa to serosa (negative values) or serosa to mucosa (positive values) in function of the weight of the tissue (stomach, duodenum, jejunum, ileum or colon) in g during 1 h (µl or µEg /g tissue.h).
In order to verify the significance of the flow of water, Na + , and K + , and the difference between these flows in the presence or absence of the extracts, the t-Student test was used. The minimum significant level was p < 0.05. All test were made with the aid of Microstat program (Ecosoft, Inc.). Figures were elaborated with the Slide Write Plus program (Advance Graphics Software, Inc.). All values were expressed as the mean ± SE.
RESULTS
The extract of P. sagittalis of 1000 mg/l had 204 mg/l Na + and 98.8 mg/l K + . These values were similar for extracts of leaves, stalks, and flowers.
The extracts from the leaves, stalk, and flowers (in the tested doses) did not induce deaths of mice or signs of intoxication during the experiments of acute oral toxicity. All studied portions of the gastrointestinal tract absorbed water in the control group. The extract from the leaves reduced the absorption of water in the jejunum, and the extract from the stalk reduced this absorption in the jejunum and ileum. The All studied portions of the gastrointestinal tract of the control group did not present flow of Na + , but all studied portions absorbed K + . The extract from the leaves increased the absorption of Na + in the jejunum, ileum and colon, and the absorption of K + in the ileum and colon. The extract from the stalk increased the absorption of both Na + and K + in the duodenum, jejunum, ileum, and colon. The extract from the flowers increased the absorption of Na + in all studied portions, and that of K + in the stomach and jejunum ( figure 2, 3) . 
DISCUSSION
From the results obtained in the experiments of acute oral toxicity it could be conclude that P. sagittalis is a plant that has no significant risk of acute toxicity if swallowed, based on the classification of Van Den Heuvel et al.(13) .
Since the extracts of the leaves and stalk reduced the absorption of water in the jejunum, and jejunum and colon, respectively, it is possible that these extracts have substances that can alter the absorptive mechanisms . These substances could be tannins, which are presented in P. sagittalis (1). The tannins can precipitate the proteins of the enterocytes, reducing the intestinal secretions, and consequently, produce an anti-diarrhoeic effect (14).
Sodium is absorbed from the lumen to the intracellular medium (apical membrane) due to the action of specific carriers, which transport Na + with others ions (Na + /Cl -and Na + /H + cotransport, for example) or organic substances.
In the basolateral membrane, the transport of this ion is made by the Na + /K + pump (15). The high intracellular concentration of K + is maintained by the Na + /K + pump of the basolateral membrane. Consequently, its secretion from the intracellular medium to the lumen or its absorption by the extracellular medium could occur because its electrochemical potential (16). Another transport system suggested to explain the absorption of K + is the Na + /K + /2Cl -cotransport, electroneutral, described in the thick ascending limb of Henle's loop of several mammalian species, in erythrocytes, gallbladder, in the amphibian jejunum and the intestine of the fishes (17).
The increase of the absorption of Na + and K + in some portions of the gastrointestinal tract due to the addition of the extracts (mainly stalk) of P. sagittalis suggest that these extracts affect the Na
Alternately, comparing the increase of the absorption of Na + and K + induced by the extracts, it can be observed that the flow of Na + is greater, indicating the presence of another transport system for this ion. From the results obtained it could be concluded that the extracts from the leaves, stalk, and flowers of P. sagittalis have substances that can alter the absorption of ion and water of the gastrointestinal tract. The concentration of these substances could be different in each extract, since the effects were different. The phytochemical studies of P. sagittalis cited in the introduction include all aerial portions in the extracts. Consequently, it is not possible to correlate these findings with the hypothesis that the extracts from the leaves, stalk, and flowers of this plant have different active principles (or different amounts of the same principles). Martino et al. detected the presence of caffeoylquinic acids in this plant (18). Czoc and Schulze observed that the injection of caffeic acid in rats increased the secretion of bile (19). The coleretic and colagogue action of P. sagittalis described by Udaondo et al. could be related to the presence of these substances (10). Since the crude aqueous extracts from leaves, stalk and flowers of P. sagittalis altered the absorption of water, Na + , and K + , it is possible that the ingestion of these extracts could alter the levels of these ions in the plasma. Additional studies must be done to determine these effects.
